Objective Sickle cell disease (SCD) is a lifelong condition characterized by pain, which is associated with reduced health-related quality of life (HRQL). Data suggest that patients with SCD vary in how they cope and their neurocognitive abilities. This study aimed to characterize executive functioning and pain coping styles in children with SCD experiencing a range of pain frequency (i.e., chronic, episodic, and asymptomatic) and to examine whether executive functioning mediates the relationship between pain coping and HRQL. Method Participants included 100 children and adolescents with SCD between the ages of 8 and 18 years (M ¼ 13.53, SD ¼ 2.8) and their parents who were recruited during outpatient SCD clinic visits in a children's hospital. Children completed questionnaires related to pain experience and pain coping. Parents completed questionnaires about demographic information, their child's executive functioning, and HRQL. Results Pain intensity, executive dysfunction, and engagement in emotion-focused coping (i.e., internalizing/catastrophizing and externalizing) predicted poor HRQL. In addition, engagement in emotion-focused coping predicted executive dysfunction. Multivariate analysis of covariance revealed executive functioning did not differ based on pain frequency; however, executive functioning was a significant mediator that helped explain the relationships between distraction and emotion-focused coping techniques on HRQL. Conclusion Findings support that executive functioning is an important factor in understanding the relationship between pain coping and HRQL in youth with SCD. Future research is warranted to examine the potential impact of executive functioning on the utility of interventions targeting adaptive pain coping in youth with SCD.
Sickle cell disease (SCD) is a genetic disorder of the hemoglobin (Hb) structure associated with a host of medical problems including cerebrovascular complications, anemia, organ failure, and fatigue. Pain is the most common and distressing SCD complication and is related to poor health-related quality of life (HRQL; Barakat, Patterson, Daniel, & Dampier, 2008; Dampier et al., 2010) . Youth and adults with SCD collectively report lower quality of life on various domains of health compared with other chronic conditions (e.g., cystic fibrosis, dialysis, and asthma; McClish et al., 2005) . As children get older and sickle cell pain becomes more persistent or chronic, adolescents report poorer HRQL than youth with SCD without chronic pain, despite reporting similar levels of pain intensity (Sil et al., 2016a) . Although pain and other primary disease complications (e.g., stroke, necrosis, and acute chest syndrome) are notable contributors to poor HRQL in SCD (Dampier et al., 2010) , additional factors, such as neurocognitive and psychosocial functioning, play a salient role (Barakat et al., 2008) . In fact, recent evidence suggests that executive dysfunction negatively predicts HRQL in children with SCD (Allen, Anderson, Rothman, & Bonner, 2017) .
Executive functioning is a set of cognitive processes, such as attention, working memory, and inhibition, that promote self-regulation toward goal-oriented behavior (Barkley, 2012) . Executive dysfunction is one of the most common neurocognitive deficits in youth with SCD, regardless of stroke history, and is associated with progressive cerebrovasculopathy (Berg, Edwards, & King 2012; Schatz, Finke, Kellett, & Kramer, 2002) . Chronic pain is also associated with impairments in executive functioning (Berryman, Stanton, Bowering, Tabor, McFarlane, & Moseley, 2014; Baker, Gibson, Georgiou-Karistianis, Roth, & Giummarra, 2016) , as well as changes in the structure and function of brain regions underlying executive processing (for a review, see Jensen et al., 2012) . The contributors to executive dysfunction within the context of SCD and pain are likely multidimensional (e.g., neurovascular vulnerability and pain frequency; Baker et al., 2016) and may differ based on the type of SCD pain (i.e., acute/nociceptive or chronic/neuropathic; Darbari, Ballas, & Clauw, 2014) .
According to neurocognitive models, executive dysfunction may play an integral role in the pain experience, such that involuntary attention demanded by pain is modulated by a voluntary effort to prioritize attention to specific stimuli (Legrain, Van Damme, Eccleston, Davis, Seminowicz, & Crombez, 2009 ). Compas and Boyer's (2001) biopsychosocial model of childhood health and illness also highlights the importance of attention in coping with pain such that shifting focus away from pain and sustaining attention toward helpful coping strategies are integral neurocognitive processes for effective coping. Thus, executive dysfunction may exacerbate processing of painful stimuli and impede the utilization of coping efforts in children with chronic pain conditions. Further, adaptive coping strategies that are associated with improved pain control, functioning, and quality of life (e.g., distraction and calming self-statements) may require greater executive control compared with maladaptive strategies that are linked to poor pain outcomes (e.g., catastrophizing; Gil, Abrams, Phillips, & Keefe, 1989) . Consequently, the interdependence between attention and coping contributes to a complex theoretical process of appraising and managing pain as a stressor that warrants additional empirical support (Compas & Boyer, 2001 ). Initial studies suggest that executive dysfunction may predict utilization of maladaptive coping in samples of pediatric chronic illness (Campbell et al., 2008; Hocking et al., 2010) . Furthermore, attention and executive processes may also maintain or modulate effective coping as suggested by several laboratory-based experiments demonstrating the importance of executive functioning in the effectiveness of pain coping in youth (Buhle & Wager, 2010; Verhoeven, Dick, Eccleston, Goubert, & Crombez, 2014) .
Coping is a significant predictor of pain and psychosocial adjustment among youth with SCD (Gil et al., 1989) . Youth with pain conditions, including SCD, who use approach coping (i.e., informationseeking, problem-solving, seeking social support, and positive self-statements) and distraction were found to have increased pain control and coping effectiveness, whereas use of emotion-focused coping (i.e., catastrophizing and externalizing) predicted increased pain intensity, distress, depression, functional disability, and poorer quality of life (Blount et al. 2008; Gil, et al., 1989; Sil et al., 2016b) . Although coping attempts in response to pain remain relatively stable over time even after cognitive-behavioral intervention, youth may engage in more maladaptive coping strategies over time in conjunction with increased pain frequency and poorer adjustment (Gil, Thompson, Keith, Tota-Faucette, Noll, & Kinney, 1993; Gil, Wilson, & Edens, 1997) . Thus, clarifying the role of executive dysfunction in coping efforts among youth with SCD may help inform the development of more robust early interventions that can improve and maintain coping over time and enhance quality of life.
This study aimed to (1) characterize differences in executive function and coping in children with SCD experiencing a range of pain frequency, and (2) examine executive functioning as a mediator of the relation between pain coping and HRQL. Youth with chronic SCD pain were expected to experience greater executive dysfunction and engage in more maladaptive coping compared with youth with SCD without chronic pain. The relation between pain coping and HRQL was expected to be mediated by executive functioning.
Method

Recruitment
Participants were recruited during outpatient interdisciplinary SCD clinic visits between March 2014 and December 2015. We intentionally targeted a stratified sample of patients with acute pain (n ¼ 40) or chronic pain (n ¼ 40) and a concurrent subset of patients without pain (n ¼ 20) to encompass a complete range of pain frequency (range ¼ 0-31 days/month). For screening, children were asked one question about their pain frequency (i.e., number of pain days in past month). Based on reported pain frequency and duration of pain frequency, patients were stratified into pain groups. Patients were recruited consecutively until monthly targeted enrollment goals were achieved. Children or caregivers with significant documented cognitive disability that would have interfered with completion of study measures or were non-Englishspeaking were excluded. A total of 180 patients were screened for eligibility. Of the 110 patients and families deemed eligible and approached during recruitment, three patients (2.7%) were confirmed ineligible owing to significant cognitive impairment, and 6.4% (n ¼ 7) were not interested in participating, yielding a 90.9% enrollment rate.
Procedures
Institutional review board approval was obtained before study initiation. Participants were screened for eligibility through a review of clinic appointment lists and collaboration with hematologists and/or nurse practitioners. Trained research coordinators introduced the study and assessed eligibility. For families who expressed interest, additional study details were provided. Written consent was obtained from caregivers and written or verbal assent was obtained from the child. Children and caregivers were provided the option to complete all measures either in REDCap (Research Electronic Data Capture) or pencil-andpaper form during their outpatient visit and received a monetary incentive for their participation.
Measures
Demographics and Clinical Characteristics
Caregivers reported on parent and child age, race, sex, parent highest education level, and annual family income. Medical information was obtained through electronic medical chart review including common SCD treatments (i.e., hydroxyurea and transfusions). Active medical problems documented in electronic medical records were reviewed to obtain neurological complications such as stroke, seizure history, abnormal transcranial doppler ultrasonography (TCD; indicative of cerebrovasculopathy), and abnormal magnetic resonance imaging (MRI; indicative of structural brain abnormalities).
Pain Characteristics
Children rated their pain intensity using four items to assess worst, least, and average pain in the past 2 weeks as well as current pain using a numeric rating scale with "0" indicating no pain and "10" indicating the worst possible pain. Average pain intensity was used in analyses. Children reported on two additional items assessing pain frequency on the total number of pain days experienced over the past month (0-31) and duration of pain frequency (e.g., 6 months). Based on pain frequency and duration, patients were classified into one of three pain groups: (1) chronic pain, defined as pain on most days (!12 days) in the past month persisting for at least 3 months (AAPT guidelines; Dampier et al., 2017) ; (2) episodic pain, those who experienced intermittent pain (1-11 days) in the past month; and (3) asymptomatic, those without diseaserelated pain (0 days) in the past month. See Sil et al. (2016a) for additional details on pain group classification.
Executive Functioning
Caregivers completed the Behavior Rating Inventory of Executive Function Parent Form (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000) , a well-validated standardized measure of everyday executive functioning. Parents rated child behavior on 86 items on a 3-point Likert scale. The BRIEF includes eight subscales and provides an overall Global Executive Composite (GEC) score. The GEC was used for analyses and higher T-scores indicate greater executive dysfunction. The BRIEF demonstrates strong reliability and validity, has been used in previous studies in pediatric chronic pain (Hocking et al., 2010) and SCD (Yarboi et al., 2017) , and can maximize the ecological validity of findings (Barkley & Fischer, 2011) . Internal consistency in this sample was excellent (Cronbach's a ¼ .95).
Pain Coping Strategies
The Pain Coping Questionnaire (PCQ) is a 39-item child-report questionnaire that assesses use of various pain coping strategies in children and adolescents between the ages of 8 and 18 (Reid, Gilbert, & McGrath, 1998) . For each item, children rate how often they engage in a specific coping behavior on a 5-point scale (0 ¼ never to 4 ¼ very often). The PCQ comprises eight subscales and three higher-order scales: approach (i.e., information-seeking, problemsolving, seeking social support, and positive selfstatements), problem-focused avoidance (i.e., behavioral distraction and cognitive distraction), and emotion-focused avoidance (i.e., externalizing and internalizing/catastrophizing). Higher-order scales were used for analyses, and higher scores indicate greater use of the coping strategy. The PCQ demonstrates good internal consistency and validity across subscales; Cronbach's alpha of higher-order scales in this sample was comparable with previous studies (range ¼ .73-.82; Rapoff, 2003; Reid, Gilbert, & McGrath, 1998) . Consistent with previous work (Blount et al. 2008) , coping behaviors within the approach and problem-focused scales were considered adaptive and those within the emotion-focused scale were considered maladaptive. The PCQ has been used in previous studies in pediatric SCD (Graves & Jacob, 2014) .
Quality of Life
Parents completed the Pediatric Quality of Life Sickle Cell Disease Module (PedsQL-SCD; Panepinto, Torres, & Varni, 2012) , a 42-item measure that assesses nine dimensions of quality of life specific to SCD. Items are rated on a 5-point Likert-type scale (0 ¼never to 4 ¼ almost always), and scores are transformed on a scale from 0 to 100. The mean of all items yields a total score, which was used in analyses, with higher scores indicating better HRQL. The PedsQL-SCD revealed excellent reliability and validity among youth with SCD (Panepinto et al., 2013) ; internal consistency in this sample was good (Cronbach's a¼.89).
Statistical Analyses
All data were entered into REDCap, a secure Web application for online surveys and databases, and then exported into SPSS version 23. There were no missing data for pain characteristics, pain coping strategies, executive functioning, or HRQL. Notably, both child and caregiver report measures were used to lower the risk of common method bias (Podsakoff et al., 2003) . Parent-reported HRQL was used for this study to reduce the impact of potential illness minimalization in light of previous research showing children with chronic illness may minimize distress as a coping mechanism (Canning, Canning, & Boyce, 1992; Worchel, Nolan, Willson, Purser, Copeland, & Pfefferbaum, 1988) . Descriptive statistics were computed to determine whether the data met the underlying assumptions of the proposed analytic procedures and to examine sample characteristics. Bivariate correlations, chi-square, independent t-tests, and univariate analysis of variance were conducted to examine relationships between variables and identify potential covariates. Notably, five participants had elevation(s) on the BRIEF validity scales, suggesting an overly negative style of responding and/or inconsistency in responses. Analyses were run with and without these five participants and results were comparable. Analyses included these patients to increase power. Based on medium effect sizes determined from previous studies of executive function and coping among youth with pain complaints (Hocking et al., 2010) , a minimum of 87 patients were needed to achieve power of at least .80 to detect group differences.
A multivariate analysis of covariance (MANCOVA) was conducted to compare HRQL, executive functioning, and coping strategies across pain groups (i.e., chronic, episodic, and asymptomatic), controlling for significant covariates. Owing to the multiple comparisons, adjustments were made to control for spurious findings. The least significant difference post-hoc mean comparison technique was used to best control for Type I errors. The Games-Howell post-hoc mean comparison technique was used if the assumption of homogeneity of independent variable group variances was not met (Keppel & Wickens, 2004) .
Next, mediation analysis was conducted using the SPSS macro PROCESS (Hayes, 2013) . One mediation model was constructed in which pain coping strategies were linked directly with HRQL and indirectly through executive function, taking into account significant covariates. Bootstrapping with 5,000 samples was analyzed to produce a bias-corrected 95% confidence interval (CI) for possible joint product (ab) coefficient values on the basis of an empirical sampling distribution (Taylor, MacKinnon, & Tein, 2008) . A joint product (ab) coefficient 95% CI that did not contain 0 indicated significant mediation (MacKinnon, 2008) .
Results
Patient Clinical Characteristics
Participants were 100 children and adolescents with SCD aged 8-18 years (M ¼ 13.53, SD ¼ 2.8) and their caregivers (M ¼ 41.82, SD ¼ 6.5; Table I ). Consistent with previous studies of youth with SCD (Dampier, Ely, Brodecki, & O'Neal, 2002) , patients reported average pain intensity in the moderate range of 4.15 (SD ¼ 2.8) and frequency of 11 days (SD ¼ 10.08, range 0-31) of pain in the past month (Table I) . Of the total sample, 77% had Hb type SS, 60% were prescribed hydroxyurea, and 16% of patients were on chronic transfusions. Based on medical record review, a subset of participants demonstrated a history of neurological complications common in SCD, such as stroke or abnormal TCD.
The sampling strategy intentionally targeted 40 patients who reported episodic pain over the past month (M ¼ 5.58 days, Mdn ¼ 5.00, SD ¼ 2.28, range 2-10), 40 patients with chronic pain (M ¼ 21.55 days, Mdn ¼ 20.00, SD ¼ 7.31, range 12-31) persisting for an average of 1.2 years (SD ¼ 1.95), and a subset of 20 patients who reported no disease-related pain in the past month. The three pain groups did not differ significantly on child sex, race, parent education, family income, Hb type, prescribed hydroxyurea, or neurological complications. However, group differences in age emerged, F(2, 97) ¼ 7.97, p < .001. Specifically, the chronic (M ¼ 14.41, SD ¼ 2.74, p < .001) and episodic (M ¼ 13.66, SD ¼ 2.61, p < .05) groups were significantly older than the asymptomatic group (M ¼ 11.62, SD ¼ 2.27). Age was unrelated to approach, problem-focused, and emotion-focused coping (rs ¼ À0.93 to 0.13 all ps > .10). Additional clinical characteristics by pain group are described in Sil et al. (2016a) .
Descriptive Characteristics of Executive Function, Coping, and HRQL The overall sample was characterized by average range executive functioning skills (M ¼ 52.65, SD ¼ 11.17, range 35-85), with 13% falling into the clinically elevated range (i.e., T-score ! 65) and 15% falling into the mildly elevated range (i.e., T-score ¼ 60-64), consistent with previous samples of youth with SCD (Table II; Allen et al., 2017) . In comparison with previous studies of pediatric SCD, the overall sample demonstrated reduced HRQL (M ¼ 51.99, SD ¼ 19.52, range 12.79-100; Allen et al., 2017) . Lower HRQL was significantly related to higher pain intensity, higher executive dysfunction, and increased engagement in approach and emotion-focused coping strategies (all ps < .05). Engagement in emotionfocused coping was positively correlated with executive dysfunction, r ¼.27, p < .01. Demographic variables (i.e., patient age, sex, parent education, parent marital status, and annual family income), patient history of neurological complications, and diseasemodifying treatments (i.e., hydroxyurea and chronic transfusions) were not significantly associated with HRQL. Therefore, age, pain frequency, and pain intensity were maintained as covariates as appropriate.
Aim 1: Pain Group Differences in Executive Functioning, Coping, and HRQL MANCOVA on HRQL, executive function, and pain coping strategies revealed a significant multivariate group effect, Wilks' k ¼ 0.68, F(10, 186) ¼ 3.98, p < .001, g p 2 ¼ .18 (Table III) , after controlling for age. Univariate tests showed significant pain group differences in HRQL. Post-hoc analyses revealed that patients reporting chronic pain had significantly poorer parent-reported HRQL than those with episodic pain or who were asymptomatic (ps < .05); in addition, patients with episodic pain demonstrated significantly lower HRQL than those who were asymptomatic (p < .001). There were no significant pain group differences in executive function and pain coping.
Aim 2: Executive Functioning as a Mediator of the Relation Between Pain Coping and HRQL
A mediation path analysis was tested consisting of the direct and indirect associations among pain coping strategies, executive function, and HRQL (Figure 1) . After controlling for pain intensity and pain frequency, results showed that executive functioning was a significant mediator of problem-focused coping on HRQL, ab ¼ -1.62, 95% CI ¼ [-3.93, -0.13], and emotion-focused coping on HRQL, ab ¼ -2.11, 95% CI ¼ [-4.35, -0.59]. The joint product 95% CI for approach coping contained 0, indicating no significant mediation.
Discussion
Effective pain management for youth with SCD often integrates the use of coping strategies that optimize quality of life. However, the role of executive function in facilitating or interfering with coping and HRQL within the context of SCD is unclear and likely multifaceted. The current study findings extend the literature in pediatric SCD by showing that pain intensity, executive dysfunction, and engagement in emotionfocused pain coping strategies (i.e., internalizing/catastrophizing and externalizing) predicted lower HRQL. Furthermore, engagement in emotion-focused coping predicted executive dysfunction. Although executive functioning did not differ across pain frequency, executive dysfunction helped explain the relationship between problem-focused coping (i.e., behavioral and cognitive distraction) and emotion-focused coping with HRQL.
Executive dysfunction negatively impacted youth's ability to effectively use behavioral and cognitive distraction techniques to improve HRQL. Indeed, there are many reasons why executive dysfunction may interfere with effectively engaging in distraction as a pain coping strategy. Consistent with theoretical models of pain processing, both behavioral and cognitive distraction require a shift of attention away from pain and maintenance of attention toward a new behavioral (e.g., doing something active or fun) or cognitive (e.g., putting it out of mind and ignoring it) goal. This active process requires the utilization of executive control to attenuate processing and perception of goalirrelevant information including nociception (Legrain et al., 2009). Laboratory-based experiments further support the importance of executive functioning for successful engagement in distraction during the administration of an acute painful stimulus in healthy samples. For example, children with stronger inhibition and working memory skills reported painful stimuli as less stressful and unpleasant and demonstrated improved performance on a distraction task, and engagement in the distraction task was predicted by youth's ability to switch or shift attention (Verhoeven, Dick, Eccleston, Goubert, & Crombez, 2014) . Furthermore, distraction tasks requiring working memory reduce perceived pain intensity compared with tasks requiring less of an executive demand (Buhle & Wager, 2010) , supporting the benefits of executive function for effective distraction-based pain coping. Although executive dysfunction clearly limits the success of distraction as a coping strategy within the context of pain, evidence of the impact executive functioning may have on coping efforts in youth with chronic pain conditions remains limited. Studies have shown that chronic pain is associated with differential brain networks compared with acute pain (Apkarian, Bushnell, Treede, & Zubieta, 2005) . Furthermore, youth with chronic pain show atypical attentional biases to pain (Boyer et al., 2006) and difficulties disengaging from pain (Pincus & Morley, 2001; Sharpe, Dear, & Schrieber, 2009) , which may add complexity to the involvement of executive function on the success of distraction-based coping. Despite this, findings from the current study offer support to the potential negative impact of executive dysfunction on the effectiveness of distraction-based pain coping in youth with SCD based on quality of life outcomes. Additional research is warranted in youth with chronic pain conditions, including chronic SCD pain, to better elucidate the function of distraction-based coping and the factors that may impact the adaptive quality of distraction as a pain coping strategy in these groups.
Findings not only demonstrated that use of emotion-focused coping predicted executive dysfunction, but executive functioning mediated the impact of emotion-focused coping on HRQL. Emotion-focused coping includes both internalizing/ catastrophic thinking about pain (e.g., worrying too much about it or thinking that nothing helps) and externalizing (e.g. say mean things to people or get mad or throw or hit something) strategies, which have been related to higher levels of emotional distress, less coping effectiveness, and higher levels of pain in youth (Reid, Gilbert, & McGrath, 1998) . It is argued that emotion-focused coping is a manifestation of unregulated emotion in the context of pain (Reid, Gilbert, & McGrath, 1998) . Executive functioning is critical for effective emotion regulation and recruits overlapping brain structures (Ochsner & Gross, 2005) ; thus, the negative impact of emotion-focused coping on HRQL through executive dysfunction further supports the need to consider the implications of executive dysfunction on pain experience and quality of life. Whereas more adaptive coping styles, such as approach coping or distraction, require an active shifting of and sustaining of attention toward the adaptive coping technique, catastrophizing and externalizing may be more easily accessed among those with weaker cognitive control. Taken together, findings suggest that youth with SCD and poor executive functioning skills may benefit from adapted behavioral interventions with an emphasis on building the executive skills that adaptive coping techniques demand and/or providing supports for weaknesses in executive functioning in an effort to reduce the negative impact of emotion-focused strategies on quality of life. Contrary to expectation, executive functioning did not differ based on pain frequency. Recent study findings suggest that executive functioning difficulties were more common in adults experiencing chronic pain compared with controls, but pain intensity and duration were not predictive of executive dysfunction (Baker et al., 2016) . Although pain has been associated with executive dysfunction (Berryman et al., 2014) and structural and functional changes in the brain (Jensen et al., 2012) , there are many factors that may contribute to executive dysfunction in youth with SCD. Children with SCD are at an increased risk for executive difficulties associated with neuroimaging abnormalities (Steen et al., 2003) ; however, youth with SCD have been shown to experience cognitive impairments despite the presence of cerebral infarcts (Schatz, Finke, Kellett, Kramer, 2002) . Reasons for this may include increased risk for executive dysfunction due to other disease factors such as low hematocrit (Steen et al., 2003) , high cytokine levels (Andreotti, King, Macy, Compas, & DeBaun, 2015) , or nocturnal Hb oxygen desaturation and sleep fragmentation (Hollocks et al., 2012) . Beyond primary disease variables, youth with SCD may also experience executive dysfunction related to social-environmental factors (Yarboi et al., 2017) . As such, executive function deficits that may accompany chronic pain may not be different or more pronounced than the expected deficits that are associated with SCD. Although the current findings do not suggest that executive functioning differed across a range of pain frequency, the significant mediating effect of executive functioning on the relation between pain coping and HRQL supports that there is at least some benefit of executive skills on distraction-based and emotion-focused pain coping that impacts HRQL. Future research is warranted to better elucidate the contribution of executive functioning on pain in youth with SCD and how this relationship functions within a biopsychosocial framework.
Also contrary to expectations, use of maladaptive coping did not differ based on pain frequency. This suggests that youth with SCD may cope similarly to pain regardless of the frequency of the pain experience. In addition, previous research suggests use of different coping strategies may vary as children get older (Gil et al., 1993 (Gil et al., , 1997 ; however, age was not significantly related to coping among this sample of youth with SCD. It is likely that additional factors not directly assessed in this study may contribute to these findings. For example, youth may develop pain acceptance as they experience repeated pain progressing into adolescence, which may attenuate differential use of emotion-focused avoidance (McCracken, GauntletGilbert, & Eccleston, 2010) . Furthermore, children with more persistent pain may be more likely to engage in cognitive-behavioral therapy for pain management and learn strategies to reduce maladaptive coping. Finally, the small effect size combined with a p-value approaching significance (p ¼ .065) suggests the need for replication with a larger sample size.
Study findings should be considered within the context of some limitations. First, the cross-sectional design limits the ability to deduce causal inferences of the role of executive functioning as a mechanism that explains the impact of pain coping on HRQL. Second, executive function may be influenced by factors that were not directly assessed in this study. Future examination of HRQL and factors contributing to executive dysfunction (e.g., opioid side effects, environmental factors, and co-morbid conditions) is needed to further clarify the multifaceted effects on coping. Third, given the study aims, the stratified sampling and focus on recurrent and chronic pain in combination with the modest sample size may limit the generalizability of findings to the general population of youth with SCD; however, results provide valuable information about this underserved population of youth with SCD. Fourth, the study used multiple informants (i.e., parents and children) to reduce common method bias and symptom minimization, and future work should examine whether findings would differ based on the measurement method. Additional research also is needed to examine the impact of executive function on the efficacy of pain coping with other chronic pain conditions. Future longitudinal and prospective studies are warranted to better understand the potential changes in the structure and function of the brain as potential mechanisms of the development of chronic pain throughout development and disease progression.
Despite these limitations, findings from the current study replicated previous studies in youth with SCD with regard to pain intensity and frequency (Dampier, Ely, Brodecki, & O'Neal, 2002) , reduced quality of life, and executive functioning (Allen et al., 2017) . Furthermore, this study extends previous research showing the relationship between executive functioning and HRQL in youth with SCD by demonstrating the impact of executive dysfunction on distractionbased and emotion-focused pain coping on quality of life. These findings offer a broader model of neurocognition and pain coping that supports future research examining executive functioning as an important factor in the overall health of youth with conditions characterized by chronic pain.
Clinicians and researchers interested in a prevention-based model of neuropsychological assessment (Hardy et al., 2017) should consider identifying youth with pain conditions who may be at risk for difficulties in pain coping utilization based on neurocognitive weaknesses, particularly since cognitive inflexibility has been found to prospectively predict the development of chronic pain in adults (Attal et al., 2014) . Identifying youth at risk for executive function deficits may provide an opportunity to intervene through cognitive remediation efforts before the transition from acute to chronic pain in youth with SCD. For example, neuropsychological assessment can contribute to the customization of treatments that may be most appropriate based on neurocognitive functioning and may provide insight about youth who have not responded to current treatment strategies. Therefore, future research in the development of novel treatments targeting neurocognitive factors may help improve pain coping and quality of life in youth with SCD.
